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Introduction 
Health systems in Europe and beyond are facing a combination of upward cost pressures and declining 
economically productive populations, with population ageing contributing to a growing burden of non-
communicable disease and technological progress increasing the opportunities to intervene.1,2 Public 
and private expenditure on health systems in EU countries has risen from on average 7.3% of GDP in 
2000 to 9.0% in 2012, with further increases expected,  increasing demands that these health systems 
demonstrate their effectiveness and cost-effectiveness.3,4 
Historically, rising expenditures associated with an ever widening range of pharmaceuticals and medical 
devices extending the range of conditions that can be treated have led to increasing use of Health 
Technology Assessment (HTA), a systematic analysis of clinical, economic, societal and other impacts of 
new technologies compared with existing alternatives.5 However, HTA has so far mainly been applied to 
technologies which are being considered for potential inclusion in a benefit package rather than looking 
at the value of continued investment in existing services.  For the many existing procedures and 
technologies that make up health systems, any systematic assessment of disinvestment options can be 
associated with technical and political challenges.6,7 
The availability of health economic evidence has increased dramatically in recent years, as evidenced by 
the large number of citations in specialist health economic databases. As early as 2005, the NHS 
Economic Evaluation Database (NHS EED) and Office of Health Economics’ Health Economic Evaluations 
Database (HEED) included over 16,000 and 31,750 citations, respectively.8 However there are difficulties 
in applying evidence from these databases in practice for a range of reasons, including budgetary silos 
between departments and organisations, and differences in the design of economic analyses according 
to the stakeholders concerned, ranging from wide societal and long-term perspectives to more concrete 
budgetary and short-term analyses 9 
One of the objectives of the Research Agenda for Health Economic Evaluation, implemented by the 
World Health Organization in partnership with the European Commission Consumer, Health, Agriculture 
and Food Executive Agency (CHAFEA), is to identify knowledge gaps where further research could 
facilitate the uptake and impact of economic evidence in practice. An expert panel of health economists 
and public health practitioners with expertise in the 10 highest burden conditions in the EU was 
assembled to discuss the available evidence, identify knowledge gaps and make recommendations for 
future methodological research in the field of health economics.  
Methods 
Identification of the highest burden conditions in the EU 
The 10 conditions representing the highest burden of disease in the European Union (EU) were selected 
based on Disability Adjusted Life Years (DALYs) from the Global Burden of Disease (GBD) study.10 One 
disease category identified with this approach, “Other Musculoskeletal Disorders”, was an aggregate of 
62 discrete conditions with separate International Classification of Disease (ICD) 10 codes. For the 
present analysis, the most significant single condition from the list of 62 was identified by expert 
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opinion, and in addition the highest ranking single musculoskeletal disorder (MSD) from the main GBD 
list was also selected for inclusion. 
Expert panel  
Health economic experts on the study conditions were identified by an assessment of the volume of 
peer-reviewed literature by author. The analysis was carried out with PubReMiner11 using the search 
term “(cost-benefit OR cost-utility OR cost-effectiveness)” in combination with the study conditions. The 
highest ranking European authors were shortlisted and candidates of approximately equal technical 
strength were considered based on nationality and gender to improve representation. In addition, high 
level public health experts were invited to join the panel to provide links with the policy cycle and with 
preventive interventions and policies. 
Literature analysis 
As a framework for considering the economic evidence and identifying methodological research 
priorities, for each of the 10 conditions clinical management was stratified according to disease 
characteristics and type of treatment based on the Up-to-Date database.12 Full health economic 
evaluations and reviews of evaluations indexed by PubMed/MEDLINE 
(http://www.ncbi.nlm.nih.gov/pubmed) were identified using the Medical Subject Headings (MeSH) 
controlled vocabulary: “Cost-Benefit Analysis [N03.219.151.125]”, “Economics, Pharmaceutical 
[N03.219.390]” and “Technology Assessment, Biomedical [N03.880]” (including “Technology, High-Cost 
[N03.880.502]”), combined with MeSH terms for each of the 10 conditions. Although a more exhaustive 
approach using additional databases and free-text terms could have been adopted, the added sensitivity 
was not considered to be of primary importance to the objectives of the project.  
Inclusion criteria for primary studies were: full economic evaluations (cost-benefit, cost-effectiveness 
incl. cost-utility), English abstract. Reviews were included if their search strategies included full 
economic evaluations. Studies without an integrated effectiveness component (i.e. cost or economic 
burden of illness, cost of treatment, cost-consequence etc.) were excluded. A cut-off year was not 
enforced for primary studies, but only reviews from 2009 or later were included. No geographical 
limitations were imposed. All searches were conducted in July-August 2014, except for the category 
“Other Musculoskeletal Disorders” which were conducted in November 2014. A literature database was 
constructed in which all included primary studies and reviews were mapped to the relevant clinical 
management category. Narrative reviews were produced for each study condition based on the 
identified literature, using recently published reviews (2009 onwards) when available, and by consulting 
primary studies otherwise.  
Consultation and expert panel meeting 
The results of the narrative reviews were appraised by the expert panel and their feedback was 
incorporated. In addition, a public consultation was held from November to December 2014, during 
which 51 comments were received and incorporated. The expert panel was assembled for a 2.5 day 
meeting in Brussels, February 2015, where the results of the literature analysis were discussed to 
identify limitations of the existing evidence and methodological evidence gaps.  
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Results 
High burden conditions in the EU 
According to the Global Burden of Disease study,10 the causes of the highest disease burden in the EU 
have changed little over the past two decades. Non-communicable diseases and accidental falls account 
for the top 10 causes of morbidity and mortality in 2010 (Error! Reference source not found.), with only 
neck pain entering and self-harm leaving the top 10 since 1990. Due to the diverse nature of the “Other 
Musculoskeletal” category, in the present work we consider osteoporosis as a prominent 
representative, and augment the category with osteoarthritis, the highest burden single musculoskeletal 
disorder outside the top-10, resulting in 11 study conditions. 
A notable feature of the study conditions is the potential to co-exist in a single individual, by chance, 
because one predisposes to the other, or because they share common risk factors, such as diabetes and 
depression,13 lung cancer and cardiovascular disease or COPD,14 back pain and depression,15 stroke 
survival and falls16 and so forth. A number of common risk factors can be identified, including smoking 
(stroke,17 lung cancer,18 COPD,19 ischemic heart disease,20 low back pain21), high blood pressure 
(ischemic heart disease, 20 stroke22), and sedentary lifestyle (ischemic heart disease, 20 stroke,23 
diabetes24). Some of these disorders may appear early in the life course during economically productive 
ages, and there is an increase in multi-morbidity with increasing age.25   
Literature analysis 
The volume of published economic evaluation studies available for analysis varied significantly by 
condition, with ischemic heart disease (IHD), diabetes and stroke accounting for the largest volume of 
economic evidence with 283, 242 and 116 papers respectively included in the present mapping (Error! 
Reference source not found.). There was no apparent correlation between burden of disease and 
volume of evidence, with some high burden conditions attracting little economic evidence compared 
with others (e.g. low back pain and depression with 65 and 61 papers, diabetes with 242 papers).  
Notably, in eight out of the 11 conditions examined, less than 100 studies were available per condition, 
while the number of clinical management strategies in these cases varied from 12 (osteoporosis) to 63 
(low back pain). Generally, economic evidence clustered around particular interventions accounting for 
a significant proportion of studies, such as pharmacology in depression (57% of all studies), 
bisphosphonates in osteoporosis (48%) and spinal manipulation in neck pain (60%). Consequently many 
clinical interventions were completely unstudied in the economic literature, or addressed in only a small 
number of studies (not shown). A detailed account of evidence gaps in the disease specific literature is 
provided elsewhere.26  
The narrative reviews were used as a basis for identifying cross-cutting methodological and technical 
issues common to two or more disease areas, which were considered by the expert panel to derive 
methodological research priorities. 
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Expert panel recommendations for research 
The Expert Panel consisted of health economic specialists in the 11 study areas, as well as generalists in 
the field of health economics and public health (Error! Reference source not found.). The panel 
discussed the results of the literature analysis over a 2.5 day meeting in Brussels, February 2015. The 
deliberations of the panel regarding methodological and cross-cutting issues are given in the following 
sections, with recommendations for research summarized in Error! Reference source not found.. 
Determination of cost-effectiveness thresholds 
The applicability of the most widespread form of cost-effectiveness evaluation in Europe, yielding 
incremental cost-effectiveness ratios of study technologies against selected comparators, hinges on the 
estimation of a cost-effectiveness threshold above which a given technology is not considered cost-
effective. Within the panel views varied as to whether there should be explicit cost-effectiveness 
thresholds expressed, for example, as cost per QALY. When explicit thresholds exist they are currently 
set arbitrarily, and little or no concern is given to which groups of patients are likely to lose out due to 
service displacement. Despite several recent attempts, there is still an urgent need to determine 
appropriate methods of estimating what cost-effectiveness thresholds should be. 
Personalized medicine  
Discussions on most disease areas highlighted how care needs to be targeted to patients that benefit 
the most, using appropriate risk scores, patient characteristics or other methods of stratification. 
Concerns were raised about personalized medicine, emphasizing the need to go beyond the ‘omics’ 
approach to include all characteristics that are relevant for stratification. This improves both clinical 
outcomes and cost-effectiveness of treatment. Discussions also highlighted the need to determine cost-
effectiveness of current guideline recommended treatments, focusing on determining for which patients 
existing treatments are ineffective, and how patients can be guided away from such treatments on the 
pathway of care in order to free up resources for higher value care.  
Disinvestment from low value care 
Apart from leveraging insights from personalized medicine to identify and disinvest from care which is 
not (cost-)effective, it was noted that evaluations should include all relevant comparators, which is not 
always the case. Including a hypothetical “doing nothing” scenario in standard economic evaluations, 
although not usually a realistic clinical option, would allow the cost-effectiveness of existing treatments 
to be determined. Further research is needed on approaches for identifying candidate treatments for 
disinvestment.  
Real-world evidence  
The limitations of clinical trial evidence for predicting real world effectiveness are well known and 
described, due for instance to differences between strictly controlled trial populations and the wider 
patient population.27,28 Methods of generating, synthesizing and applying real-world evidence from 
pragmatic trials, registry data and similar sources should be further explored and experiences 
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exchanged. This would allow evaluation of the cost-effectiveness of treatments in practice, as well as 
generating parameter input for real-world model-based cost-effectiveness studies as opposed to trial-
based studies. The acceptability of such evidence to key stakeholders, including reimbursement agencies 
as part of existing HTA processes and for the monitoring of post-launch real-world cost-effectiveness, 
should be explored.  
Early Health Technology Assessment 
Cost-effectiveness research is mostly undertaken in the late stages of treatment development where 
considerable investments have already been made. Early cost-effectiveness analysis could help 
manufacturers to decide about further development of a treatment, set realistic performance-price 
goals, and design and manage a regulatory and reimbursement strategy.  
Measures of costs and benefits  
Variations in reporting practices for measurements of input resource use and costs currently constrain 
evidence transfer between settings and jurisdictions and the applicability of evidence over time. 
Including a range of expected generic prices following patent expiry as part of an economic evaluation of 
a new pharmaceutical would be a welcome addition to understanding lifecycle costs of a technology. In 
addition, economic evaluation studies should report resource use and unit costs separately to improve 
transferability and reuse of evidence.  
Estimating indirect costs due to illness in older people has largely been neglected, and best practices 
should be developed to realistically assess losses and gains associated with the roles played by those in 
this age group with respect to informal care, child care and other activities. Similarly, little attention has 
been paid to return to education in young people with health problems, which can significantly affect 
their life chances, and thus return on investment.  
Finally, applying patient reported outcome measures may be a particular challenge in certain patient 
groups, such as those receiving palliative care, recovering from stroke or other severe illnesses, where 
small functional improvements can be perceived to be very important, or where language or cognitive 
abilities are limiting factors.29 Further research is needed to understand how benefit can most 
appropriately be measured in these groups. There is a need for a broader set of health outcome 
measures that go beyond the outcomes captured by a generically defined QALY, e.g. indicators such as 
the ability to live an independent life, avoid loneliness, maintain societal status and the ability to cope. 
Such measures can be used to study the impact of interventions in the care sector as well as the cure 
sector.   
Standardized open-access economic models of appropriate complexity  
A significant body of economic evidence is focused on commercial high value products and funded by 
their manufacturers. Structural and parameter variations are known to significantly affect cost-
effectiveness results, and can be chosen selectively to favor particular outcomes resulting in biased 
analyses. Publicly funded, validated, open-access and open-source economic models would reduce the 
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risk of bias, provide a common platform for economic evaluations across countries, provide a reliable 
source of information for reimbursement submissions and reduce duplication of effort across countries. 
However, as recent experience with treatment for macular degeneration has shown, vested interests 
may create barriers to such studies.30 
Research in this area could also usefully establish the tradeoffs inherent in model complexity; more 
sophisticated models require more data, often to the point where requirements exceed availability, 
which introduces more uncertainty in results. It is not known whether simplified models with more 
limited evidence requirements could be reasonable approximations to their more complex counterparts. 
Complex care, combinations and pathways 
There is little evidence on the cost-effectiveness of complex health interventions such as palliative or 
integrated care, either generally or for specific conditions (for ethical reasons the role of economic 
evaluation in palliative care is mostly relevant to the choice between different models,31 rather than 
palliative care vs other interventions). Similarly, treatments which are well studied individually are often 
not studied as part of complex regimens, both in the case of multiple treatments for the same condition, 
or as simultaneous treatments for multiple, comorbid conditions. The sequence in which individual 
treatments are given along a pathway of care and cut-off points for changing therapies are often not 
well understood.  
Treatment programmes may also contain mixtures of pharmacological and non-pharmacological 
interventions, or interventions directed both at patients, healthcare providers and the organization of 
care, such as integrated care programs or disease management programs. There is a need for methods 
to address the cost-effectiveness of treatments given under these complex conditions. 
Evidence within and outside the health sector   
Health in all policies is promoted as a policy principle, but in many cases health benefits are not 
modelled as part of interventions with an impact on health either directly or through determinants of 
health, such as social housing and education. The economic methods used in other sectors, often cost-
benefit or return-on-investment, are generally different from methods used within the health sector, 
mostly cost-effectiveness including cost-utility. Increased awareness of the health impacts of actions in 
other sectors, along with developments to bridge the gaps between the technical approaches of health 
and other sectors, could encourage the incorporation of health effects in wider policy evaluations. 
Effects of health interventions external to the health system are included in health economic 
evaluations in the form of productivity losses/gains, although many evaluations take a more restricted 
health system perspective in which such values are not included.  
Discussion 
The present work represents an attempt to outline broad research priorities for the field of health 
economics in the European Union, as viewed by health economics and public health experts from the 
region, representing producers and users of such evidence, respectively. This is in contrast to earlier 
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priority setting exercises which have focused, for example,  on the needs of specific HTA agencies,32 
have consulted more widely with governments, industry, academia and other stakeholders on priorities 
relevant for a particular country,33 or for a particular health condition.34 The present approach is 
intended to be relevant to the European Union broadly, and to address underlying methodological 
issues, which can be considered universal, without the additional complexity of national variations for 
example in the approach to HTA or in the organisation of health systems. It is especially relevant as the 
European Union explores ways of fostering stronger co-operation among HTA agencies. 
At the core of health economic evaluation, the question of determining an appropriate cost-
effectiveness threshold tends to receive little systematic attention, with acceptable thresholds or ranges 
largely determined by precedents and without solid justification.35–37 The underlying premise of a cost-
effectiveness threshold, assuming some reallocation of resources is needed to fund the new 
intervention, is that a newly introduced service should provide more “health benefit” than the services 
that are foregone to release the required finance. In other words, this interpretation of a threshold 
implies that as long as total health gain is maximized, it does not matter who gains or loses. This has 
obvious implications for other health system objectives such as equity,38 and indeed there is a lack of 
attention in the literature to which services and/or patient groups tend to lose out when new services 
are adopted for reimbursement.39,40 This approach also implicitly assumes that the cost-effectiveness of 
all existing interventions is known, which is far from the case. 38  
Furthermore, if additional funding is made available in the health budget to finance new interventions, 
an estimate of the consumption value of health is required, i.e.. how much of other forms of 
consumption we are willing to forgo to increase health outcomes. One (but not the only) way of 
addressing this is by estimating a societal “willingness to pay” (WTP) for health gains, although it is not 
straightforward to determine what such a WTP should be. Past decisions are unlikely to provide a good 
metric as economics are rarely the only consideration behind a decision,38 and recent work has 
demonstrated that individual WTP differs substantially between income brackets41 complicating efforts 
to obtain a societal value. Interpretation and definition of the cost-effectiveness threshold is a political 
issue, but research is lacking to support a transparent and evidence based decision. Further to this, it is 
not clear how non-economic considerations such as ethical (e.g. end of life care) or distributional 
concerns (e.g. areas with high unmet clinical need) should be integrated. In practice this has resulted in 
cost-effectiveness thresholds being ignored or extended e.g. for orphan drugs.42 Multiple Criteria 
Decision Analysis (MCDA) has been suggested as one way to integrate disparate factors43 although 
experience in practice is currently limited to experimental assessment.44 
The threshold debate is directly related to the issue of disinvestment particularly when healthcare 
budgets are fixed. Since the systematic process of Health Technology Assessment is largely concerned 
with assessing technologies for investment at a central level, the freeing of resources (disinvestment) to 
finance implementation often happens at the local level where economic considerations, i.e. the 
identification of low-value care, are often not considered. In addition the value of services may differ 
according to priorities and specific conditions between localities, and consequently central 
disinvestment (or indeed investment) advice may not be appropriate.45–47  
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The present research recommendations therefore support the identification of substantiated cost-
effectiveness thresholds together with efforts to estimate the cost-effectiveness of existing treatments 
according to patient characteristics, in order to improve information available for the identification of 
and potential disinvestment from low value care. Treatment effects are well known to vary by 
subgroups of patients; however in a sample of 97 clinical trials published in the New England Journal of 
Medicine between 2005 and 2006, subgroup analysis was undertaken only for 59 (61%) and results of 
these were not consistently reported.48 Though clinical trials can give important clues about subgroups 
experiencing better clinical outcomes, they are generally designed to optimize internal validity at the 
expense of generalizability.49 Examples of prospective real-world trials exist, in which investigators seek 
to determine in which patient groups an intervention is more cost-effective under everyday practice 
conditions.50 Use of pragmatic clinical trials, as well as registry-based studies, is considered a valuable 
addition to, but not a substitute for traditional explanatory trials, and will give decision-makers more 
realistic insight into the  cost-effectiveness of treatments across patient subgroups in actual clinical 
practice. So-called real-world evidence however cannot provide evidence on pure treatment effects, and 
there are obvious risks of bias if non-randomized study designs are adopted, even though in some 
circumstances they are the only feasible option, e.g. for public health interventions implemented 
nationwide. Consequently there is a need to determine the acceptability of real-world evidence to 
decision-makers, in particular reimbursement authorities,51 in the context of growing concern about 
initiatives such as adaptive pathways that call for their greater use as a means of expediting market 
entry. Notwithstanding this, with caution, real-world evidence can be an important source of data 
particularly for estimating parameters that are not subject to selection bias, and may contribute to 
understanding the cost-effectiveness of routine, every-day care and identifying groups of patients which 
are (un-)likely to benefit from existing interventions.  
More recently the real-world evidence principle has been extended to pre-launch clinical testing with 
the phase III Salford Lung Study.52 The move towards earlier real-world evidence generation requires 
early engagement with Health Technology Assessment authorities to understand the potential cost-
effectiveness of the intervention.  
Particular challenges surround the assessment of complex interventions, such as integrated care, and 
patients with complex needs, such as triple therapy in chronic obstructive pulmonary disease,53  
different sequences of disease-modifying anti-rheumatic drugs in rheumatoid arthritis patients54 and 
patients with multiple and potentially interacting co-morbidities. In the latter case, there is evidence to 
suggest some combinations of conditions increase overall costs, while others decrease overall costs due, 
for instance, to overlapping treatments.55 Consequently cost-effectiveness evaluations for individual 
interventions cannot be considered “additively” but need to be assessed in context. A methodological 
framework for “Whole Disease Modeling” has been developed by Tappenden et al., which considers all 
treatments and diagnostics along the pathway of care for a simulated cohort,56 but the only examples 
that we could find of this method being used were with colorectal cancer and depression.57,58  
Multi-morbidity also has implications for quality of life outcome measures which, like costs, do not 
behave additively over conditions.59 Outcome measures are also problematic in particular patient 
groups, such as those with impaired cognitive abilities who may not be able to complete patient 
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reported outcome measures;60 and in particular interventions, such as palliative care, where the choice 
of outcome is not straightforward or uniform.61 The latter point extends to the “care sector” generally, 
where fewer appropriate outcome tools are available than in the “cure sector”, although recent 
research such as the Adult Social Care Outcomes Toolkit (ASCOT) has started to address this.62 
Consequently there is an issue of benefit measurement in complex treatment situations and patient 
profiles. Similarly, indirect costs derived from lost productivity are likely to underestimate the economic 
burden of conditions affecting older people, where indirect costs are associated with informal care63 and 
with loss of economically meaningful activities such as volunteering and child care.  
Earlier recommendations have called for resource use and unit costs to be reported separately,64,65 and 
the present panel re-iterates this recommendation to facilitate transferability of economic evidence 
across settings. Transferability and validity may be further enhanced through development of 
standardized, open-source and open-access economic models that are intended to appropriately reflect 
disease progression and provide unbiased estimates of cost-effectiveness, subject to contextualized 
input parameters. The re-use and customization of economic models is commonplace for commercial 
models, such as the CORE Diabetes model66 which is cited in numerous analyses, but transparent and 
validated models in the public domain would be a valuable resource for researchers and reimbursement 
agencies alike, reducing duplication of effort in economic components of reimbursement submissions 
across countries along the same principle as the EUNetHTA approach for HTA.67 
Finally the panel recognized the limited cross-talk between health economic evaluation, largely cost-
effectiveness, and economic evaluations in other sectors, often cost-benefit. A recent review found 
health effects were more likely to be considered in economic evaluations if there was a direct link to 
health and lives saved, such as road traffic safety, but less likely if health was indirectly affected e.g. 
through social determinants.68 Quantification of health impacts of non-health policies such as education, 
work force policies, environment and urban planning could help to bridge this gap. 
In conclusion, the panel suggests a research agenda for health economics which includes understanding 
of the strengths and weaknesses of real-world evidence for the assessment of new and existing health 
care interventions, uses economic insights to identify patient groups that are most likely to benefit from 
care and to guide investment and disinvestment decisions accordingly. This includes the assessment of 
complex, sequential and multi-morbid care. Appropriate methods are needed for capturing costs and 
outcomes accurately, particularly with more challenging interventions and patient groups, and for 
encouraging the uptake of health outcomes in economic evaluations outside the health sector. The 
panel also noted the large proportions of economics analyses that come from vested interests such as 
pharmaceutical manufacturers and the associated risk of bias. Transparency about funding and other 
conflicts of interest and commitment from authors to publish full details of methods, inputs and results 
was considered important, as was the need for publication of independent analyses. Here, there is 
scope for greater use of standardized approaches such as the Gates Reference Case and the 
Consolidated Health Economic Evaluation Reporting Standards (CHEERS). 
  
11 
 
References 
1. Thomson S, Foubister T, Mossialos E. Financing health care in the European Union: 
challenges and policy responses. World Health Organization; 2009. 
2. Busse R, Blumel M, Scheller-Kreinsen D, Zentner A. Tackling Chronic Disease In Europe - 
Strategies, interventions and challenges. Obs. Stud. Ser. No 20. 2010. Available at: 
http://www.euro.who.int/__data/assets/pdf_file/0008/96632/E93736.pdf. 
3. EC. Joint Report on Health Systems. Prep. by Eur. Comm. Econ. Policy Comm. 
2010;Occasional. Available at: http://europa.eu/epc/pdf/joint_healthcare_report_en.pdf. 
4. OECD. OECD StatExtracts. 2015. Available at: http://stats.oecd.org. Accessed May 28, 2015. 
5. Banta D. The development of health technology assessment. Health Policy (New. York). 
2003;63(2):121–132. Available at: 
http://www.sciencedirect.com/science/article/pii/S0168851002000593. Accessed January 20, 
2014. 
6. Elshaug AG, Hiller JE, Moss JR. Exploring policy-makers’ perspectives on disinvestment 
from ineffective healthcare practices. Int. J. Technol. Assess. Health Care. 2008;24(01):1–9. 
Available at: http://journals.cambridge.org/abstract_S0266462307080014. Accessed February 
17, 2014. 
7. Elshaug AG, Hiller JE, Tunis SR, Moss JR. Challenges in Australian policy processes for 
disinvestment from existing, ineffective health care practices. Aust. New Zealand Health Policy. 
2007;4(1):23. Available at: http://www.anzhealthpolicy.com/content/4/1/23. Accessed February 
3, 2014. 
8. Aguiar-Ibáñez R, Nixon J, Glanville J, et al. Economic evaluation databases as an aid to 
healthcare decision makers and researchers. Expert Rev. Pharmacoecon. Outcomes Res. 
2005;5(6):721–32. Available at: http://www.expert-
reviews.com/doi/abs/10.1586/14737167.5.6.721. Accessed February 26, 2014. 
9. Buxton MJ. Economic Evaluation and Decision Making in the UK. Pharmacoeconomics. 
2006;24(11):1133–1142. Available at: http://link.springer.com/10.2165/00019053-200624110-
00009. Accessed March 19, 2014. 
10. Murray CJL, Vos T, Lozano R, et al. Disability-adjusted life years (DALYs) for 291 diseases 
and injuries in 21 regions, 1990-2010: a systematic analysis for the Global Burden of Disease 
Study 2010. Lancet. 2012;380(9859):2197–223. Available at: 
http://www.thelancet.com/journals/a/article/PIIS0140-6736(12)61689-4/fulltext. Accessed 
February 19, 2014. 
11. Koster J. PubReMiner. 2014. Available at: http://hgserver2.amc.nl/cgi-bin/miner/miner2.cgi. 
12 
 
12. UTD. Up-to-Date. Wolters-Kluwer Heal. Available at: http://www.uptodate.com/home. 
Accessed March 17, 2015. 
13. Ali S, Stone MA, Peters JL, Davies MJ, Khunti K. The prevalence of co-morbid depression 
in adults with Type 2 diabetes: a systematic review and meta-analysis. Diabet. Med. 
2006;23(11):1165–73. Available at: http://www.ncbi.nlm.nih.gov/pubmed/17054590. Accessed 
February 23, 2015. 
14. Janssen-Heijnen ML., Schipper RM, Razenberg PP., Crommelin MA, Coebergh J-WW. 
Prevalence of co-morbidity in lung cancer patients and its relationship with treatment: A 
population-based study. Lung Cancer. 1998;21(2):105–113. Available at: 
http://www.lungcancerjournal.info/article/S0169500298000397/fulltext. Accessed March 20, 
2015. 
15. Currie SR, Wang J. Chronic back pain and major depression in the general Canadian 
population. Pain. 2004;107(1):54–60. Available at: 
http://www.sciencedirect.com/science/article/pii/S030439590300397X. Accessed March 20, 
2015. 
16. Forster A, Young J. Incidence and consequences offalls due to stroke: a systematic inquiry. 
BMJ. 1995;311(6997):83–86. Available at: http://www.bmj.com/content/311/6997/83.short. 
Accessed March 20, 2015. 
17. Wolf PA, D’Agostino RB, Kannel WB, Bonita R, Belanger AJ. Cigarette smoking as a risk 
factor for stroke: the Framingham Study. Jama. 1988;259(7):1025–1029. 
18. Hecht SS. Tobacco Smoke Carcinogens and Lung Cancer. JNCI J. Natl. Cancer Inst. 
1999;91(14):1194–1210. Available at: http://jnci.oxfordjournals.org/content/91/14/1194.short. 
Accessed February 21, 2015. 
19. Mannino DM, Buist AS. Global burden of COPD: risk factors, prevalence, and future trends. 
Lancet. 2007;370(9589):765–773. 
20. Yusuf S, Reddy S, Ounpuu S, Anand S. Global Burden of Cardiovascular Diseases: Part I: 
General Considerations, the Epidemiologic Transition, Risk Factors, and Impact of Urbanization. 
Circulation. 2001;104(22):2746–2753. Available at: 
http://circ.ahajournals.org/content/104/22/2746.full. Accessed January 17, 2015. 
21. Feldman DE, Rossignol M, Shrier I, Abenhaim L. Smoking: a risk factor for development of 
low back pain in adolescents. Spine (Phila. Pa. 1976). 1999;24(23):2492. 
22. MacMahon S, Peto R, Collins R, et al. Blood pressure, stroke, and coronary heart disease: 
part 1, prolonged differences in blood pressure: prospective observational studies corrected for 
the regression dilution bias. Lancet. 1990;335(8692):765–774. 
13 
 
23. Kang JG, Park C-Y. Anti-Obesity Drugs: A Review about Their Effects and Safety. Diabetes 
Metab. J. 2012;36(1):13–25. 
24. Manson JE. A Prospective Study of Exercise and Incidence of Diabetes Among US Male 
Physicians. JAMA J. Am. Med. Assoc. 1992;268(1):63. Available at: 
http://jama.jamanetwork.com/article.aspx?articleid=398208. Accessed April 24, 2015. 
25. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of 
multimorbidity and implications for health care, research, and medical education: a cross-
sectional study. Lancet. 2012;380(9836):37–43. 
26. Tordrup D, Attwill A, Crosby L, Bertollini R. Research Agenda for Health Economic 
Evaluation - Expert Meeting Report. 2015. Available at: 
http://www.euro.who.int/en/RAHEEproject. 
27. Britton A, McKee M, Black N, McPherson K, Sanderson C, Bain C. Threats to applicability 
of randomised trials: exclusions and selective participation. J. Health Serv. Res. Policy. 
1999;4(2):112–121. 
28. Hägg L, Johansson C, Jansson J-H, Johansson L. External validity of the ARISTOTLE trial 
in real-life atrial fibrillation patients. Cardiovasc. Ther. 2014;32(5):214–8. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/24975869. Accessed May 5, 2015. 
29. Simon ST, Higginson IJ, Harding R, et al. Enhancing patient-reported outcome measurement 
in research and practice of palliative and end-of-life care. Support. Care Cancer. 
2012;20(7):1573–1578. 
30. Cohen D. Attacks on publicly funded trials: what happens when industry does not want to 
know the answer. BMJ. 2015;350:h1701. 
31. May P, Normand C, Morrison RS. Economic impact of hospital inpatient palliative care 
consultation: review of current evidence and directions for future research. J. Palliat. Med. 
2014;17(9):1054–1063. 
32. Longworth L, Sculpher MJ, Bojke L, Tosh JC. Bridging the gap between methods research 
and the needs of policy makers: a review of the research priorities of the National Institute for 
Health and Clinical Excellence. Int. J. Technol. Assess. Health Care. 2011;27(2):180–7. 
Available at: http://journals.cambridge.org/abstract_S0266462311000043. Accessed March 20, 
2014. 
33. Drummond M, Marshall D. IHE Methodology Forum: Prioritizing Methodological Research 
in the Evaluation of Health Technologies in Canada. 2010. 
34. Chalkidou K, Whicher D, Kary W, Tunis S. Comparative effectiveness research priorities: 
identifying critical gaps in evidence for clinical and health policy decision making. Int. J. 
14 
 
Technol. Assess. Health Care. 2009;25(3):241–8. Available at: 
http://journals.cambridge.org/abstract_S0266462309990225. Accessed January 21, 2015. 
35. George B, Harris AH, Mitchell AJ. Cost effectiveness analysis and the consistency of 
decision making: evidence from pharmaceutical reimbursement in Australia 1991-96. Centre for 
Health Program Evaluation Melbourne, Australia; 1999. 
36. Devlin N, Parkin D. Does NICE have a cost-effectiveness threshold and what other factors 
influence its decisions? A binary choice analysis. Health Econ. 2004;13(5):437–52. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15127424. Accessed March 25, 2015. 
37. Claxton K, Martin S, Soares M, et al. Systematic review of the literature on the cost-
effectiveness threshold. 2015. Available at: http://www.ncbi.nlm.nih.gov/books/NBK274312/. 
Accessed May 5, 2015. 
38. Cleemput I, Neyt M, Thiry N, De Laet C, Leys M. Threshold values for cost-effectiveness in 
health care. KCE Rep. 100C. 2009. Available at: https://kce.fgov.be/publication/report/threshold-
values-for-cost-effectiveness-in-health-care#.VUjIEPl_NBc. 
39. Claxton K, Sculpher M, Palmer S, Culyer AJ. Causes for concern: is NICE failing to uphold 
its responsibilities to all NHS patients? Health Econ. 2015;24(1):1–7. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/25488707. Accessed February 20, 2015. 
40. Claxton K, Martin S, Soares M, et al. Methods for the estimation of the National Institute for 
Health and Care Excellence cost-effectiveness threshold. Health Technol. Assess. 
2015;19(14):1–504. Available at: http://www.ncbi.nlm.nih.gov/books/NBK274315/. Accessed 
February 23, 2015. 
41. Bobinac A, van Exel NJA, Rutten FFH, Brouwer WBF. Willingness to Pay for a Quality-
Adjusted Life-Year: The Individual Perspective. Value Heal. 2010;13(8):1046–1055. Available 
at: http://www.ncbi.nlm.nih.gov/pubmed/20825620. Accessed April 8, 2015. 
42. Simoens S. Pricing and reimbursement of orphan drugs: the need for more transparency. 
Orphanet J Rare Dis. 2011;6(42):1172–1176. 
43. Baltussen R, Niessen L. Priority setting of health interventions: the need for multi-criteria 
decision analysis. Cost Eff. Resour. Alloc. 2006;4(1):14. 
44. Tony M, Wagner M, Khoury H, et al. Bridging health technology assessment (HTA) with 
multicriteria decision analyses (MCDA): field testing of the EVIDEM framework for coverage 
decisions by a public payer in Canada. BMC Health Serv. Res. 2011;11(1):329. Available at: 
http://www.biomedcentral.com/1472-6963/11/329. Accessed April 10, 2015. 
45. Pearson S, Littlejohns P. Reallocating resources: how should the National Institute for Health 
and Clinical Excellence guide disinvestment efforts in the National Health Service? J. Health 
15 
 
Serv. Res. Policy. 2007;12(3):160–5. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17716419. Accessed December 19, 2014. 
46. Hughes DA, Ferner RE. New drugs for old: disinvestment and NICE. BMJ. 2010;340:c572. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20185495. Accessed December 19, 2014. 
47. Eddama O, Coast J. Use of economic evaluation in local health care decision-making in 
England: a qualitative investigation. Health Policy. 2009;89(3):261–70. Available at: 
http://www.sciencedirect.com/science/article/pii/S0168851008001395. Accessed March 20, 
2014. 
48. Wang R, Lagakos SW, Ware JH, Hunter DJ, Drazen JM. Statistics in Medicine — Reporting 
of Subgroup Analyses in Clinical Trials. N. Engl. J. Med. 2007;(357):2189–94. Available at: 
http://www.nejm.org/doi/full/10.1056/NEJMsr077003. Accessed March 25, 2015. 
49. Godwin M, Ruhland L, Casson I, et al. Pragmatic controlled clinical trials in primary care: 
the struggle between external and internal validity. BMC Med. Res. Methodol. 2003;3(1):28. 
Available at: http://www.biomedcentral.com/1471-2288/3/28. Accessed March 25, 2015. 
50. Kaiser C, Brunner-La Rocca HP, Buser PT, et al. Incremental cost-effectiveness of drug-
eluting stents compared with a third-generation bare-metal stent in a real-world setting: 
randomised Basel Stent Kosten Effektivitäts Trial (BASKET). Lancet. 2005;366(9489):921–9. 
Available at: http://www.sciencedirect.com/science/article/pii/S0140673605672212. Accessed 
March 25, 2015. 
51. Pietri G, Masoura P. Market Access and Reimbursement: The Increasing Role of Real-World 
Evidence. Value Heal. 2014;17(7):A450–A451. Available at: 
http://www.valueinhealthjournal.com/article/S1098301514031465/fulltext. Accessed March 25, 
2015. 
52. New JP, Bakerly ND, Leather D, Woodcock A. Obtaining real-world evidence: the Salford 
Lung Study. Thorax. 2014;69(12):1152–1154. Available at: 
http://thorax.bmj.com/cgi/doi/10.1136/thoraxjnl-2014-205259. Accessed December 14, 2014. 
53. Tashkin DP, Ferguson GT. Combination bronchodilator therapy in the management of 
chronic obstructive pulmonary disease. Respir. Res. 2013;14(1):49. Available at: 
http://respiratory-research.com/content/14/1/49. Accessed March 23, 2015. 
54. Tosh J, Stevenson M, Akehurst R. Health economic modelling of treatment sequences for 
rheumatoid arthritis: a systematic review. Curr. Rheumatol. Rep. 2014;16(10):447. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/25182675. Accessed March 11, 2015. 
55. Brilleman SL, Purdy S, Salisbury C, Windmeijer F, Gravelle H, Hollinghurst S. Implications 
of comorbidity for primary care costs in the UK: a retrospective observational study. Br. J. Gen. 
Pract. 2013;63(609):e274–82. Available at: http://bjgp.org/content/63/609/e274.abstract. 
Accessed February 27, 2015. 
16 
 
56. Tappenden P, Chilcott J, Brennan A, Squires H, Stevenson M. Whole disease modeling to 
inform resource allocation decisions in cancer: a methodological framework. Value Heal. 
2012;15(8):1127–1136. 
57. Tappenden P, Chilcott J, Brennan A, Squires H, Glynne-Jones R, Tappenden J. Using whole 
disease modeling to inform resource allocation decisions: Economic evaluation of a clinical 
guideline for colorectal cancer using a single model. Value Heal. 2013;16(4):542–553. 
58. Tosh J, Kearns B, Brennan A, et al. Innovation in health economic modelling of service 
improvements for longer-term depression: demonstration in a local health community. BMC 
Health Serv. Res. 2013;13(1):150. Available at: http://www.biomedcentral.com/1472-
6963/13/150. Accessed April 24, 2015. 
59. Hunger M, Thorand B, Schunk M, et al. Multimorbidity and health-related quality of life in 
the older population: results from the German KORA-age study. Health Qual. Life Outcomes. 
2011;9(1):53. Available at: http://www.hqlo.com/content/9/1/53. Accessed March 25, 2015. 
60. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Assessing quality of life in older adults 
with cognitive impairment. Psychosom. Med. 2002;64(3):510–519. 
61. Bausewein C, Simon ST, Benalia H, et al. Implementing patient reported outcome measures 
(PROMs) in palliative care–users’ cry for help. Heal. Qual Life Outcomes. 2011;9(27):1–11. 
62. PSSRU. Adult Social Care Outcomes Toolkit - ASCOT. 2015. Available at: 
http://www.pssru.ac.uk/ascot/. Accessed May 28, 2015. 
63. Peña-Longobardo LM, Oliva-Moreno J, Hidalgo-Vega Á, Miravitlles M. Economic valuation 
and determinants of informal care to disabled people with Chronic Obstructive Pulmonary 
Disease (COPD). BMC Health Serv. Res. 2015;15(1):101. Available at: 
http://www.biomedcentral.com/1472-6963/15/101. Accessed March 25, 2015. 
64. Ramsey S, Willke R, Briggs A, et al. Good research practices for cost-effectiveness analysis 
alongside clinical trials: the ISPOR RCT-CEA Task Force report. Value Health. 8(5):521–33. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/16176491. Accessed March 16, 2015. 
65. Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic 
submissions to the BMJ. BMJ. 1996;313(7052):275–283. Available at: 
http://www.bmj.com/content/313/7052/275. Accessed February 25, 2014. 
66. IMS. IMS Core Diabetes Model. 2013. Available at: http://www.core-diabetes.com/. 
Accessed March 25, 2015. 
67. Kristensen FB, Lampe K, Chase DL, et al. Practical tools and methods for health technology 
assessment in Europe: structures, methodologies, and tools developed by the European Network 
for Health Technology Assessment, EUnetHTA. Int. J. Technol. Assess. Health Care. 2009;25 
17 
 
Suppl 2(S2):1–8. Available at: http://journals.cambridge.org/abstract_S0266462309990626. 
Accessed March 25, 2015. 
68. WHO. The economics of the social determinants of health and health inequalities: a resource 
book.; 2013. Available at: 
http://apps.who.int/iris/bitstream/10665/84213/1/9789241548625_eng.pdf. 
69. Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235 causes of 
death for 20 age groups in 1990 and 2010: a systematic analysis for the Global Burden of 
Disease Study 2010. Lancet. 2012;380(9859):2095–128. Available at: 
http://www.sciencedirect.com/science/article/pii/S0140673612617280. Accessed April 29, 2014.  
  
 
